. 51 spontaneous cases of adenovirus pneumonia registered in our experimental guineapigs over as-year period. Animals originated from 2 commercial breeders (. and ""), and from o\\'n breeding colony (.) .
A nimals used (A) 10 preadult guineapigs (Cavia porcellus) were chosen without regard to sex. All weighed approximately 200 g and were taken from our closed colony (derived 1972 by crossing inbred strains 2 and 13); (B) 11 newborn guineapigs of the same origin were chosen without regard to sex. All were 2-3 days old and between 60-130 g bodyweight. The 11 animals were administered a crude, unaltered lung material in consecutive groups of 2 or 3 and in a series of 4 total passages (Table 1) ; (C) 4 newborn guineapigs of the same age, origin spontaneous lesions (0'15 M saline and 0'01 phosphate buffer, 2000 lV/ml penicillin, 1000 Jig/ml streptomycin, pH 7-4) was administered to 3 groups (A, B, C) of guineapigs (0'1 ml intranasal in light ether narcosis). 4 consecutive in vivo passages were performed in this wa~. The harvested lung material was stored at -20 C for up to 4 months between passages in vivo. Bodyweight and clinical signs were recorded.
Pathological, histological and bacteriological examinations were also done on all infected animals. The oncogenic properties of the agent were tested in vivo on newborn hamsters (group D) and newborn rats (group E).
Recently we described a virus-induced spontaneous pneumonia in guineapigs (Naumann, Kunstyf, Langer, Maess & Horning, 1981) . Since registering the first 11 cases of the disease amongst the experimental guineapigs used in tuberculosis diagnosis in 1978, we have observed an additional 40 spontaneous cases in our colony between autumn 1980 and spring 1983 ( Fig. 1 ). According to our enquiries this disease has also been reported in colonies in Germany, the Netherlands and Switzerland (mortality 30-40%; Pfister, 1983) .
The present study describes a successful in vivo reproduction of the disease and some additional in vitro studies which strongly suggest that the agent involved is an adenovirus specific for guineapigs.
Materials and methods

Experimentally induced infection A 10% crude suspension of lung tissue showing
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Summary
The recently described virus-induced pneumonia in guineapigs (Naumann et al., 1981) was experimentally reproducible in newborn animals, though not in preadult animals. Baby hamsters and newborn rats were also not susceptible to infection. 10 of 11 infected newborn guineapigs developed pathological changes identical with those found in spontaneous cases. The incubation period was from 5 to 10 days. The agent could not be cultivated in vitro, and therefore no applicable serological tests could be established.
The morphology of the virus, its intranuclear location, the course of the disease and the histopathological and ultrastructural changes strongly suggest that the virus is an adenovirus specific for guineapigs. The virus did not cross-react with human or fowl adenoviruses.
It was ether resistant and nononcogenic in baby rats and hamsters. During a 5year period we registered a total of 51 spontaneous death cases diagnosed as adenovirus pneumonia in our experimental guinea pigs, 4 from own breeding colony. All animals were kept in plastic (Macrolon) cages, fed a standard pellet diet and supplied with tap water from drinking flasks ad libitum. The room temperature was 21 ± 1°C.
aSurvived, 'hyperimmune' animal which was boosted twice, bled on 43rd day after initial infection and served as the serum donor for double-diffusionimmune test. bClinical dyspnoea; sacrificed, used for ultrastructural pathology studies (see . CJ of these 2 animals survived without showing any clinicalor pathological signsof infection.
and weight as (B) were chosen without regard to sex and divided into 2 groups. Both groups were administered an ether treated lung material; (D) 8 baby hamsters (Meso cricetus auratus), 5 days old, chosen without regard to sex were administered a O'l-ml lung suspension intraperitoneally and observed for 125 days; (E) 11 newborn rats (Rattus norvegicus), 2 days old, chosen without regard to sex, were administered i.p. 0'1 ml lung suspension and observed for 60 days.
Ultrastructural studies (A) The lung tissue from the 3rd consecutive in vivo passage (Table 1b) was used for an electron microscopic examination of the ultrastructure of the pathological process (Kaup, Naumann, Kunstyr & Drommer, in preparation) , and of the ultrastructure of the virus (Figs 2 to 5). (B) After centrifugation and ultracentrifugation in a density gradient of 30'000 g, a sample of the concentrated virus material was contrasted (negatively stained) and an electron micrograph was made ( Fig. 5 inset) .
fluorescence test with infected tissue culture cells (guineapig fetal cells); agar gel precipitation test with fowl adenoviruses Celo and A 127 (type specific sera against these fowl adenoviruses were also tested using infected guineapig lung tissue as the antigen); double-diffusion immune test in agar against infected guinea pig lung tissue (in addition, this antigen was tested against 20 random sera taken from guineapigs derived from the breeding unit supplying the animals which most often became ill -see supplier 1 in Table 1 ); direct immunofluorescence test with histologic lung sections taken from 3 spontaneously infected guineapigs; and haemagglutination test with rat erythrocytes.
Ether sensitivity of the agent
The crude lung homogenate from a spontaneously infected guineapig was prepared by shaking with ether (l : 1) for 60 min at 22°C. The water phase of the mixture was administered intranasal to 4 newborn guineapigs (group C). In addition this ether-treated material was tested for haemagglutination and for infectivity and cytopathic effect (CPE) in guineapig embryonal fibroblasts. In vivo passage In vitro culture tests The growth of the virus at 37°C was tested in the following cell cultures: guineapig fetal cell line, newborn guineapig kidney cells, BHK 21 permanent cell line and chick fibroblasts. At least 2 consecutive passages were made using each type of culture cells. At 32°C incubation 3 virus passages on BHK 21 cells were made.
Serologic tests
1 guineapig which showed no initial clinical signs as a result of the experimental infection (Table 1a) was repeatedly boosted on 17th and 25th day p.i. and bled on 43rd day p.i. The serum obtained was taken as a positive serum in the following serologic tests: complement fixation reaction with groupspecific human adenovirus antigens; immuno-
Results
No preadult experimentally infected guineapig showed clinical signs of infection during the 60-day observation period and none showed any pathological signs at necropsy at day 60 after infection.
The results of the in vivo experiments on the newborn guineapigs administered a homogenate of untreated pathologically altered lung are summarized in Table 1 . In total, 9 of 11 experimentally infected animals lost weight and showed clinical signs of illness. The incubation time was between 5 and 10 days. 10 of 11 infected guinea pigs showed pathological changes identical with those found in the spontaneous disease. All lungs were bacteriologically sterile and histologically all showed characteristic bronchiolitis and inclusion bodies. Preparations of one of the experimentally infected newborn guineapigs was examined with the electron microscope and showed characteristic lung abnormalities containing substantial amounts of virus particles (Figs 2-5) . The disease was reproducible in newborn but not in preadult guinea pigs.
No clinical signs, pathological changes or tumour growth were observed in the infected baby hamsters or baby rats. The disease thus appeared to be specific for guineapigs.
No virus growth, CPE or fluorescence reaction was observed in any of the cell types tested in vitro. So far, no in vitro cell system for cultivating the virus can be suggested.
A serum sample taken from the particular 'hyperimmune'
animal (Table I , footnote a) produced a precipitation line in an agar doublediffusion immune test using crude lung homogenate (from altered lungs) as antigen. In contrast, using the same reaction, none of 20 random serum samples taken from the guineapig colony in which the disease probably originated (Fig. I) reacted positively. Owing to the lack of a pure antigen no appropriate serological method could be developed.
There was no croSSreaction between the human adenovirus antigens and/or fowl adenovirus antigens, and our hyperimmune guineapig adenovirus serum. There was no cross reaction between the infected guineapig lung homogenate as antigen and type specific sera of fowl adenoviruses.
3 of 4 newborn guineapigs which were given ether-treated lung material showed clinical signs of illness and developed characteristic pathological signs of the disease. The agent can be characterized as ether-resistant.
Discussion
The disease seems to have originated in one breeding colony (.) and slowly spread to others including our own (Fig. I) . Under natural conditions the disease was evident only in compromised animals used for such related studies as tuberculosis diagnosis (Naumann, Kunstyf, Langer, Maess & Horning, 1981) . Under experimental conditions the disease was not reproducible in non-stressed healthy preadult guineapigs, but only in newborn animals. Clinical signs and pathological changes in the experimentally infected 
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animals were identical to those found in spontaneously infected ones (Kaup, Naumann, KunstYt & Drommer, in preparation) . Since alllurig samples were sterile and no other agents were found to be involved, we maintain that our experimental in vivo reproduction of this disease identifies a new virus-induced nosological entity. Failure to infect animal species other than guineapigs underlines the species specificity of this disease. At the same time our experiments with baby hamsters and newborn rats suggest that the virus is not oncogenic.
So far we have not succeeded in cultivating the virus in vitro. For this reason, quantitation of the virus and the development of serological detection methods were not possible.
Based on the mainly intranuclear location of virus particles (Figs 2 and 3) , their morphology (Figs 2-5), formation of crystalline depositions of abundant virus material (Figs 4 and 5) , the resistance to ether, along with the observations on the course of the disease, the pathological and ultrastructural changes in the lungs (Naumann, Kunstyr, Langer, Maess & Horning, 1981; Kaup, Naumann, Kunstyf & Drommer, in preparation) , and the difficulties of in vitro cultivation we assume that the aetiological agent is an adenovirus as described by Andrews, Pereira & Wildy (1978) .
Serologic cross reactions between this guineapig adenovirus and human and fowl adenoviruses seem to be absent (tested only with one 'hyperimmune' serum). Similarly Adair, McKillop, McFerran & Todd (1983) found no relationship or only very weak antigenic relationship between a bovine adenovirus (easily cultivable in vitro) and several other mammalian adenoviruses.
